Active dissolution of stainless steels in an urea plant solution was investigated by immersion test and electrochemical measurement, since the corrosion causes proposed up to now are in conflict with some important behaviors of corrosion.
Active dissolution of stainless steels in an urea plant solution was investigated by immersion test and electrochemical measurement, since the corrosion causes proposed up to now are in conflict with some important behaviors of corrosion.
The corrosion rates of stainless steels in a deaerated urea solution at 195C increased with nickel content and decreased with chromium content, and particularly 316L steel corroded at the rate of 60.6mm/y.
The detrimental effect of nickel on the active dissolution was ascribed to the effect of ammonia in the urea solution, because a nickelbearing austenitic steel had higher critical passivation current than a nickel-free ferritic steel and also nickel never passivated in an ammonia solution. A potential-pH diagram was calculated for nickel-ammonia-water system. The diagram demonstrated that nickel was potentially oxidized by hydrogen evolution reaction and dissolved as amine complex ions in pressurized solutions with high concentration of ammonia.
Cathodic currents were measured in ammonium sulfate solutions and potassium hydrogencarbonate solutions, since urea solution was estimated to be rich in ammonium ion and hydrogencarbonate ion. The cathodic current increased not with ammonium ion concentration, but with hydrogencarbonate ion concentration.
It was supposed that hydrogencarbonate ion would be involved in cathodic reaction of corrosion in the urea solution. Table 1 Chemical composition of stainless steels. Table 2 Corrosion rates of stainless steels in deaerated urea solution at 195C. 
